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BASIC-ABSTRACT: 

Hydroxy apatite (HAP) powder or hydroxy apatite powder contg. beta-tricalcium 
phosphate (beta-TCP) is mixed with titanium oxide. The mixt. is then burned to 
produce beta-tricalcium phosphate-calcium titanate complex. 

USE/ADVANTAGE - Beta-TCP and calcium titanate are compounded by burning 
it at lower temp, than the crystal transition point of beta-TCP. The complex does 
not contain alpha-TCP phase. When the complex is used for implant, bone 
absorption property and physiological activity are controlled easily. 

In an example, HAP powder (grain dia. up to 1 micron) and titanium oxide powder 
were measured each so that mole ratio of HAPititaniimi oxide = 2:1. These were 
put into a zirconia ball mill pot. 10% ammonium polyacrylate soln. was added, 
mixed and slurry was obtd. The slurry was moulded to the desired form. The 
moulded body was burned at 1 100 deg.C for 1 hr. The burned body was beta-TCP- 
CaTi03 complex composed only of beta-TCP phase and calcium titanate phase. 

TITLE-TERMS: PRODUCE BETA TRI CALCIUM PHOSPHATE 

TITANATE COMPLEX IMPLANT MIX HYDROXY 
APATITE POWDER OPTION CONTAIN TITANIUM 
OXIDE BURN CONTROL BONE ABSORB ACTIVE 

DERWENT-CLASS: A97 D22 E33 L02 P34 

CPI-CODES: A10-E05B; A12-V02; A12-W12G; D09-C01D; E31- 

K03; E35-K04; L02-G03A; 



file:///CI/Documents%20and%20Settings/kgroup/My%20I>)c...741_2(X)8-03-13_JP_05306108_A_M_AccessibleVerei^ (2 of 5)3/13/08 3:11:36 PM 



DERWENT-ACC-NO: 1993-408741 



CHEMICAL-CODES: Chemical Indexing M3 *01* Fragmentation Code A220 

A940 B115 B701 B713 B720 B815 B831 C108 C802 
C803 C804 C805 C807 M411 M720 N515 Q254 Q453 
Specific Compounds R01757 Registty Numbers 109324 
129400 



Chemical Indexing M3 *02* Fragmentation Code A220 
A422 A940 A980 C108 C730 C801 C802 C803 C804 
C805 C807 M411 M720 N515 Q254 Q453 Specific 
Compounds R09764 Registry Numbers 132026 



Chemical Indexing M3 *03* Fragmentation Code A220 
A422 A940 A980 B115 B701 B713 B720 B815 B831 
C108 C802 C803 C804 C805 C807 M411 M720 N515 
Q254 Q453 Markush Compounds 9351B9901 



UNLINKED-DERWENT-REGISTRY- 
NUMBERS: 

ENHANCED-POLYMER-INDEXING: 



; 1757P ; 1966S 

Polymer Index [1.1] 017 ; 
G0328 G0271 G0260 G0022 
DOl D12D10D51 D53 F36 
F35 F16; HOOOO; M9999 
M2108 M2095; L9999 L2391; 
L9999 L2108 L2095; S9999 
S1605*R;P0088; 



Polymer Index [1.2] 017 ; 

NDOl; Q9999 Q8048 Q7987; 
Q9999 Q6928; Q9999 Q6791; 
ND03; 



POLYMER-MULTIPUNCH-CODES-AND-KEY-SERIALS: 



file:///CI/Documents%20and%20Settings/kgroup/My%20I>)c..J41_2(X)8-03-13_JP_05306108_A_M_AccessibleVere (3 of 5)3/13/08 3:11:36 PM 



DERWENT-ACC-NO: 1993-408741 



Key Serials: 0229 

0231 
0430 
1996 
2198 
2200 
2506 
2682 
2765 
3002 
3316 

Multipunch Codes: 03- 

04- 
074 
075 
079 
23& 
231 
236 
334 

file:///CI/Documents%20and%20Settings/kgroup/My%20I>)c..J41_2(X)8-03-13_JP_05306108_A_M_Accessibk^^ (4 of 5)3/13/08 3:11:36 PM 



DERWENT-ACC-NO: 1993-408741 



359 

398 

43& 

50& 

54& 

609 

645 

678 

688 



SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: 1993-181804 
Non-CPI Secondary Accession Numbers: 1993-316375 



file:///CI/Documents%20and%20Settings/kgroup/My%20I>)c..J41_2(X)8-03-13_JP_05306108_A_M_AccessibleVere (5 of 5)3/13/08 3:11:36 PM 



JP,05-306108,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of beta-phosphoric acid tricalcium 

titanic acid calcium complex, 

[0002] 

[Description of the Prior Art]Since a calcium phosphate system compound is excellent in biocompatibility and 
is coupled directly with an osseous tissue, it is used for implant like an artificial bone or bone prosthetic 
dentistry material. Especially beta-tricalcium phosphate [Ca2(P0^) ^ (it is hereafter described as beta-TCP) 

tends to be absorbed by the bone, and after embedding in an osseous tissue, it has the character easily 
replaced by a private bone. However, to actually use beta-TCP, it is necessary to couple directly with the 
degree (it is hereafter described as osteoclasis nature) absorbed to a bone according to the part and use 
which are embedded inside of the body, and a bone, or to control what is called living body activity it is 
replaced by a bone and carries out private ossification. 

[0003]Composite-izing the titanic acid calcium (CaTiO^) which does not have osteoclasis nature, and beta- 
TCP as a means to control the osteoclasis nature and living body activity of such beta-TCP is performed. 
Generally, although combining a titanium system metal with an osseous tissue, without forming an 
intervention organization comparatively is known, this is considered for titanic acid calcium to generate on 
the surface of a titanium system metal. Then, osteoclasis nature can be reduced, without spoiling the living 
body activity of beta-TCP by composite-izing beta-TCP and titanic acid calcium, it covering or composite- 
izing and the complex (it is hereafter described as a beta-TCP-CaTiO ^ complex) of such beta-TCP and 

titanic acid calcium to the implant material which consists of titanium system metals, for example, 
Osteoclasis nature is controllable suitably by improving the living body activity of an implant material, or 
changing the rate of beta-TCP and titanic acid calcium, 

[0004]Conventionally, composite-ization of beta-TCP and titanic acid calcium is performed by fabricating in 
predetermined shape and calcinating with prescribed temperature, after mixing beta-TCP powder and titanic 
acid calcium powder, 
[0005] 
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[Problenn(s) to be Solved by the Invention] However, in the above manufacturing method methods of the 
conventional beta-TCP-CaTiO ^ complex, in order to be fully able to composite-ize beta-TCP and calcium 

phosphate in a baking process and to acquire the sintering state after an initial sintering stage, to calcinate 
above about 1200 ** is required. However, tricalcium phosphate (it is hereafter described as TCP) has a 
crystal transition point from a parent phase to alpha phase near about 11 50 **, and in order to prevent 
generation of alpha-TCP, it is necessary to calcinate it at low temperature rather than about 1150 **. For this 
reason, when it calcinates above about 1200 in accordance with the conventional method, a part or all of 
beta-TCP will transfer to alpha-TCP. On the other hand, when it calcinates below about 1 150 **, beta-TCP 
and titanic acid calcium cannot fully composite-ize. 
[0006]This invention is made in view of this point, and is a thing. 

The purpose is to provide the manufacturing method of beta-phosphoric acid tricalcium titanic acid calcium 
complex which a phase cannot be intermingled and can fully composite-ize beta-TCP and titanic acid 
calcium. 

[0007] 

[Means for Solving the Problem]After this invention mixes hydroxylation apatite powder and titanium oxide 
containing hydroxylation apatite powder or beta-tricalcium phosphate powder, A manufacturing method of 
beta-phosphoric acid tricalcium titanic acid calcium complex calcinating and obtaining beta-phosphoric acid 
tricalcium titanic acid calcium complex is provided. Hereafter, this invention is explained still in detail. By 
calcinating, after mixing HAP powder [Cag(P04) ^] and titanium oxide powder [Ti02], solid phase reaction as 

shown in a formula (1) occurs. 

[0008] 

[Formula 1] 

2Cag (PO^ ) 3 OH + T i > 

3CagCPO^)2+CaTiOg+H2 0 •.-(!) 

[0009]The above-mentioned solid phase reaction advances also at a temperature lower than 1 150 ** which 
is a crystal transition point from beta-TCP to alpha-TCP, There is no possibility that the beta-TCP phase 
which beta-TCP [Ca2(P0^) ^] and titanic acid calcium [CaTiO^] were generated, and was generated may 

transfer to alpha-TCP. 

[0010]ln this solid phase reaction, reactivity becomes high, so that HAP powder and titanium oxide powder 
are particles, and the above-mentioned solid phase reaction advances also at low temperature more. As for 
the particle diameter of HAP powder and titanium oxide powder, 5-10 micrometers or less are preferred, and 
especially its 1 micrometer or less is preferred, for example. For example, after being mixed 1 micrometer or 
less of HAP powder and titanium oxide powder using a mortar or a ball mill, when particle diameter 
calcinates at 1000 ** - 1 100 **, beta-TCP and titanic acid calcium composite-ize, without the above- 
mentioned solid phase reaction's fully advancing, and producing an alpha-TCP phase. 
[001 1]HAP powder and titanium oxide powder can also be fabricated and calcinated in desired shape, after 

http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw^ 3/13/08 



JP,05-306108,A [DETAILED DESCRIPTION] 



Page 3 of 4 



mixing. Under the present circumstances, HAP powder and titanium oxide powder can be made into slurry 
form, and can be fabricated, and it can calcinate after desiccation. HAP powder may contain beta-TCP 
powder. As for the mixture ratio of HAP powder and titanium oxide powder, 2:1 is preferred at a mole ratio. 
[0012] 

[Exam pie] Hereafter, the example of this invention is described in detail- 
Example 1 [0013]First, HAP powder was manufactured in accordance with wet grinding method. That is, 
0.067 mol of calcium carbonate, 0.100 mol of calcium hydrogen phosphate, and 200 ml of pure water were 
put into the ball mill pot made from zirconia, rotation grinding was carried out on about the 1st, and the slurry 
was prepared. After drying the obtained slurry at 80 **, it calcinated at 750 ** and powder was obtained. 
Observation by X-ray diffraction and a scanning electron microscope (SEM) was performed about the 
obtained powder. Powder consisted of a single phase of HAP and the result checked that particle diameter 
was 1 micrometer or less. 

[0014]Thus, weighing of the obtained HAP powder and the titanium oxide powder was carried out, 
respectively so that a mole ratio might be set to HAP:titanium oxide =2:1, and they were put into the ball mill 
pot made from zirconia. The poiyacryiic acid ammonium salt aqueous solution was added 10% of the weight 
as a deflocculatant, rotation mixing was carried out, and the slurry was obtained. It was made to dry after 
fabricating the obtained slurry in desired shape. The acquired Plastic solid was calcinated at 1 100 ** for 1 
hour. Thus, the powder X-ray diffraction method estimated the obtained baking body. The result checked 
that a baking body was a beta-TCP-CaTiO ^ complex which comprised only a beta-TCP phase and a titanic 

acid calcium phase. 

The case where a beta-TCP-CaTiO ^ complex is manufactured from example 2 beta-TCP powder, HAP 
powder, and titanium oxide powder is explained. 

[0015]First, beta-TCP powder was manufactured in accordance with wet grinding method. That is, 0.050 mol 
of calcium carbonate, 0.100 mol of calcium-hydrogen-phosphate dihydrate, and 200 ml of pure water were 
put into the ball mill pot made from zirconia, rotation grinding was carried out on about the 1st, and the slurry 
was prepared. After drying the obtained slurry at 80 **, it calcinated at 750 ** and powder was obtained. 
Observation by X-ray diffraction and a scanning electron microscope (SEM) was performed about the 
obtained powder. Powder consisted of a single phase of beta-TCP, and the result checked that particle 
diameter was 1 micrometer or less. 

[0016]Next, the titanium alkoxide was hydrolyzed and titanium oxide powder was manufactured. First, the 
ethanol solution of water was added and mixed at the ethanol solution of titaniumtetraethoxide [T\{OC^H^) 

J. After ripening this mixture, the generated powder particle was isolated preparatively and temporary 

quenching was carried out at 700 **. As a result of observing the obtained powder by SEM, it was checked 
that particle diameter is 1 micrometer or less. 

[0017]Weighing of the HAP powder, the above-mentioned beta-TCP powder, and titanium oxide powder 
which were obtained in Example 1 was carried out, respectively so that a mole ratio might be set to 
HAP:beta-TCP:titanium oxide =2:2:1 , and they were put into the ball mill pot made from zirconia. The 
poiyacryiic acid ammonium salt aqueous solution was added 10% of the weight, rotation mixing was carried 
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out, and the slurry was obtained. It was made to dry after fabricating the obtained slurry in desired shape. 
The acquired Plastic solid was calcinated at 11 00 ** for 1 hour. Thus, the powder X-ray diffraction method 
estimated the obtained baking body. The result checked that a baking body was a beta-TCP-CaTiO ^ 

complex which comprised only a beta-TCP phase (Whitelockite) and a titanic acid calcium phase 

(Perovskite). 

[0018] 

[Effect of the lnvention]As explained above, beta-phosphoric acid tricalcium titanic acid calcium complex of 
this invention can fully composite-ize beta-TCP and titanic acid calcium by calcinating at a temperature 
lower than the crystal transition point of beta-TCP. The complex which consists only of beta-tricalcium 
phosphate phase and the titanic acid calcium phase which do not contain an alpha-TCP phase by this can 
be manufactured. Such a complex has prominent effects ~ osteoclasis nature and living body activity are 
easily controllable ~ according to the use and part embedded, when using as implant. 



[Translation done.] 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4. 3/13/08 



